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In rats with 2-week obstructive jaundice the sensitivity to endotoxin was studied and the effect of a single
dose of endotoxin on histological development in the kidney, liver and spleen was also investigated. We
were tested the effect on accumulation and distribution within organs, offibrinogen labelled with radioac-
tive iodine 125. We showed an increased sensitivity to endotoxin in obstructive jaundice. The cause of
death in most rats was acute circulatory failure during the course of endotoxic shock, without clinical
features of disseminated intravascular coagulation. In the isotope study, after endotoxin administration
there was a specific dynamic increase of fibrinogen accumulation in the kidneys of rats with obstructive
jaundice. We proposed, that the cause of the kidney changes during the course of obstructive jaundice
could be the local activation of intrarenal coagulation.
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INTRODUCTION
Many clinical observations point to the frequent
occurence of different organ complications in patients
with obstructive jaundice 1’2
Postoperative mortality in long standing and com-
plete obstructive jaundice is between 5-25%
3,4 The
kidneys are particularly susceptible to damage in
obstructive jaundice5’6. Clinical investigations have
shown, that in patients with obstructive jaundice
with decreased renal function as well as disordered
hemostasis, the mortality rises to 74%7’8. The causes of
kidney damage in obstructive jaundice may include
renal hypoxemia9, hypovolemia1’11, toxic activity of
bile acids and bilirubin12, disorders of the coagulating
system7,3,
14 as well as metabolic disorders5. In light of
both clinical and experimental studies the main cause
of renal changes can be attributed to the development
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of general endotoxaemia16’7’18. It also seems that the
other causes are only direct or indirect consequences1’4.
Endotoxaemia during the course ofobstructivejaundice
is produced by an increased resorption of endotoxins
from the digestive tract as well as the disordered me-
chanism of endotoxin inactivation by the reticulo-
endothelial system of liver and spleen2’21’22
The aim of this experimental study was to assess the
sensitivity of rats with obstructive jaundice to endo-
toxin as well as to determine the nature of organ
changes, especially the kidney hour after intrave-
nous administration ofendotoxin. In the study we also
measured the tissue distribution of fibrinogen in rats
with obstructive jaundice after administration of
endotoxin.
MATERIAL AND METHODS
41 male rats of the Buffalo strain, 150-200 g weight
were used. The rats were maintained in stable condi-
tions with free access to food and water. They were fed8 J. DAWISKIBA
a commercial diet. Procedures were performed under
light oxygen-ether anaesthesia in clean, but not sterile
conditions. The abdominal cavity was opened with a
midline incision after desinfecting the skin. The com-
mon bile duct (CBD) was located and obstructive
jaundice induced by a double ligation with 5/0 silk and
transsection of the CBD in the supraduodenal part
between the lowermost tributary of the bile duct and
the uppermost tributary of the pancreatic duct. The
control group rats underwent opening of the abdomi-
nal cavity and dissection of the CBD without ligation.
At the end of the experiment, after opening of the
abdominal cavity, in all rats blood for bilirubin
measurement was taken by direct aortic puncture.
In rats with obstructive jaundice the bilirubin level
was high, the liverwas markedly enlarged with charac-
teristic discolouration and the CBD was significantly
dilated.
In the study we used endotoxin (Lipopoly saccharide
E. coli 0111: B4-Sigma Chem.Co St.Louis, USA,
art. No (L-2630) administered intravenously through the
tail vein at mg/kg body weight.
In the earlier part of the experiment we assessed
survival after endotoxin administration, and in the
later part of the study the effect of endotoxin on
producing histological changes in parenchymal or-
gans was determined. In both groups ofrats specimens
of kidney, liver and lung were taken for histology.
They were preserved in 8% formaldehyde and stained
with hematoxylin and eosin (H-E) as well as thePTAH
method for the presence of fibrinogen.
In the isotopic part of the experiment the effect of
obstructive jaundice on the accumulation and distri-
bution of fibrinogen was studied. We used I 125
labelled lyophilized human fibrinogen produced by
the Isotopic Institute of Izinta-Budapest-Hungary
(code I-JC-15).
In both groups on day 13 from the date of surgery,
under light ether anaesthesia, 20 uCi of labelled fi-
brinogen in 0,5 ml of 0,9% NaC1 was introduced
through the tail vein. 24 hours later the rats were again
sedated and the same route was used for the adminis-
tration ofendotoxin, which was prepared each time by
dissolving mg endotoxin in 2,5 ml of 0,9% NaC1.
Depending on body weight 0,4- 0,5 ml of endotoxin
solution was given.
hour later the abdominal cavity was opened and
through direct puncture of the aorta ml ofblood was
taken to study the isotope activity and a further amount
for the bilirubin level. Both kidneys, lungs and liver
were removed quickly. Fragments of these organs
were placed separately in plastic containers. The re-
maining organs were placed in weighed containers.
The radioactivity in ml of blood as well as the organ
specimens were measured by scintillation counting for
50 seconds.
The results of both groups were expressed as mean
values with standard deviation. The differences were
determined using student t-test at a significance level
of 0,05.
RESULTS
24-hour survival ofthe control group of rats as well as
the 2-week obstructive jaundice after endotoxin ad-
ministration is presented in Table 1. All the rats in the
control group survived but only 27% of the .2-week
jaundiced rats. Most of the rats in this group died in
the 3-4 hours after giving endotoxin.
Histology of organs hour after endotoxin adminis-
tration revealed in the kidneys a significant broadening
of renal canaliculi and acute stasis in renal glomeruli
and in the lungs features of moderate emphysema. In
addition we noted significant blood stasis in the vascu-
lar bed of organs. There was no necrosis demonstrated
in renal canaliculi nor glomeruli. Despite specific
staining in the studied organs there was no demonstra-
ble accumulation of fibrinogen deposits nor intravas-
cular thrombosis.
The relative kidney, liver and lung weight expressed
in grammes/100 grammes ofbody weight is presented
in Table 2. In this way the different rats body weights
were taken into account. A significant increase of the
Table 1 24-hour survival of rats after intravenous administration
of endotoxin E.coli 0111 :B4 in dose of mg/kg b.w.
Number 24-hour percentage
ofrats survival (%)
Control group 9 9 100,0
2-week obstructive 11 3 27,0
jaundice
Table 2 Relative organ weight in grammes/100 g of b.w.
Organ Control group 2-week obstructive Statistical
ofrats jaundice difference
No=lO No=ll
Mean+_SD Mean+_SD
Kidney 0,79+0,04 0,95+0,05 p<0,001
Liver 4,95+0,27 7,32+0,80 p<0,001
Lung 0,58+0,05 0,62+0,05 NSD
Bilirubin
level 9,30-3,80 121,60-13,60 p<0,001
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relative kidney and liver weight in the 2-week obstruc-
tivejaundiced rats was noted, however the relative lung
weight of both groups remained the same. The high
level of bilirubin after 2-week obstructive jaundice
confirmed the presence of extrahepatic cholestasis.
In Table 3 is presented the accumulation of
labelled fibrinogen in the kidneys, lungs and liver,
shown as the ratio of the level of radiation in g of
tissue to the activity in ml blood hour after endo-
toxin administration.
There was a clear increase in fibrinogen accumula-
tion in the rat kidneys after 2-week obstructive jaun-
dice, the differences were statistically significant at the
level of 0,001. No difference in accumulation of fi-
brinogen was noted in the lung and the accumulation
in the liver of the jaundiced rats was lower than in the
control group.
DISCUSSION
Many clinical observations and experimental studies
concerning extrahepatic cholestasis show the presence
of endotoxins in portal blood as well as in peripheral
blood 16’17’23. The primary cause of endotoxaemia in
obstructive jaundice is the lack of bile acids in the
digestive tract24.
Many authors have shown the benefit of using oral
bile salts in obstructive jaundice 17’25’26. Overcomming
the defensive barrier of the liver, in jaundiced patients
leads to the development of endotoxaemia as well as
various organ changes7’16’27.
Our experiment shows an increased sensitivity of
rats to obstructive jaundice. Many authors confirm
24 28 this observation In rats with 2-weeks obstructive
jaundice intravenous administration of a single dose
of endotoxin in this study was in 24-hours 73%
compared with the control group, where all rats sur-
vived.
The mechanism of this specific sensitivity to
endotoxin in obstructive jaundice has not been defi-
nitely explained at present. Fletcher et al. 13. and Hunt
et a114. relate it to general hemostatic disorders with
intravascular coagulation, which are halted by
prostacyclins and indomethacin. This is also con-
firmed by the studies ofWardle et al.8, who in experi-
ments in short duration obstructive jaundice of 10
minutes after endotoxin administration observed a
general hypercoagulability in the blood, especially af-
ter selective blocade of the reticulo-endothelial system
of the liver and spleen.
The kidneys are generally regarded as specifically
sensitive to endotoxin2’7. Chronic endotoxaemia in
obstructivejaundice could be similar, in general, to the
Schwartzman reaction28’:9. This is also confirmed by
clinical observations as well as autopsy studies of
patients with chronic, long standing obstructive jaun-
dice, in whom the kidneys have various pathological
changes calculated with deteriorating function7’817.
In the experiment using radioactively labelled fi-
brinogen we showed an increased specific accumula-
tion in the kidneys, it was normal or even decreased in
other organs. Similar changes in obstructive jaundice
were noted by Fletcher et al.
13 and Sagar et al.3. In
these studies intravascular coagulation or fibrinogen
deposits in kidneys, which does not, however, exclude
a subclinical specific intrarenal activation of coagula-
tion leading to deterioration of function. Local
changes in the kidneys was not noted during obstruc-
tive jaundice may be discreet and impossible to show
using classical clinical methods.
These study results seem to confirm the role of
endotoxin in the development of kidneys changes in
obstructive jaundice. We support the role of earlier
surgical treatment for patients with obstructive jaun-
dice, and the restoration of the bile flow to the diges-
tive tract before radical surgical procedures.
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